4.1 Fundamental Identities and Their Use 
Page 223#3-21odds,25-43odds. Bring graphing calculator daily. Memorize 11 fundamental trig identities for 10 point quiz on _____________.
Identity: an equation in the left side is equal to the right side for any x (or variable).

Ex1 x2-x-6= (x-3)(x+2)  LHS=RHS all the time.
Conditional Equation: an equation in that holds true only for certain values for X.
Ex2  x2-3x-6=0 



We can also solve Ex2 using the method of completing
x=[image: image2.png]34y (=3)2~4(=6)
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the square:
x=[image: image4.png]3133





LHS=RHS only when x=[image: image6.png]3133




 so x2-3x-6=0 is a conditional equation.
Fundamental Trig Identities 

Reciprocal ID:

cscx= [image: image8.png]sin X



 
 
secx=[image: image10.png]cos X



 

 cotx=[image: image12.png]tan X




Quotient ID:

tanx=[image: image14.png]sinx

COS X




 
cotx=[image: image16.png]cosx

sin x




Odd & Even:

sin(-x)= -sinx odd

tan(-x)= -tanx odd
cos(-x)= cosx even
csc(-x)=-cscx odd


cot(-x)=-cotx odd

sec(-x)=secx even
Pyth ID: 

sin2x+cos2x=1

tan2x+1=sec2x

1+cot2x=csc2x

We already talked about all of them except the last 2 identities

Ex3 One proof of tan2x+1=sec2x: 


Ex4 One proof of 1+cot2x=csc2x: 
Ex5 Without solving for x or using reference ∆s, find the exact values of the other 4 trig function if sinx=[image: image18.png]


 and cotx=[image: image20.png]



Ex6 Without solving for x or using reference ∆s, use fundamental identities to find the exact values of the remaining trig functions if 
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Ex7 Simplify: 






Ex8 Simplify: 1+[image: image27.png]tan z

cotz




4.2 notes Verifying trig identities
4.2 day 1. Page 233#4,10-28E,29-33odds.

4.2 day 2. Page 233#37-51odds,58,60,62,70,73,79,82,84.

Ex1 verify:  [image: image29.png]sec(—x)



=[image: image31.png]SecXx




Ex2 Verify:  [image: image33.png]cotx



 [image: image35.png]Cos x



 +[image: image37.png]sinx



= [image: image39.png]CSCX




EX3 verify:  [image: image41.png]


 = 1- 2[image: image43.png]cos? X




Ex4 verify:  [image: image45.png]1+sin x

COS X



 + [image: image47.png]COS X

1+ sin x



 = [image: image49.png]2 secx




Ex5 verify:  [image: image51.png]secm



 + [image: image53.png]tanm



= [image: image55.png]COs m

1- sinm



 
a) left to right 
b) right to left
(If time) Ex6  Use graphing calculator to test for identity.  If it is an identity, verify algebraically.
a) [image: image57.png]tanx



+1=([image: image59.png]secx)(sinx — cosx)




b) [image: image61.png]tanx



-1 = ([image: image63.png]secx)(sinx — cosx



)

4.3 Notes:  Sum, difference, cofunction identities

4.3 day 1. Quiz on sum, diff, cofunction identities on tomorrow. Page 243#1,3,9-35odds,39,43,48.  Bring graphing calculator daily.

4.3 day 2. Page 243#2,4,10-36E,40,44,48-52E,60,62,66.

4.3 day 3. Page 243#2-12 evens,22-28 evens, 44-54 evens.

Add 3 sum identities and 3 difference identities to your skinny ID list.

Sum Identities: 

Cos(x+y)= cosxcosy – sinxsiny

Sin (x+y)= sinxcosy + cosxsiny
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Difference Identities 

Cos (x-y)= cosxcosy + sinxsiny

Sin (x-y)= sinxcosy - cosxsiny
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Ex 1 Given:  Difference Identity for Cos

Prove:  Sum Identity for Cos

Ex 2 Find x,y such that 
a)
cos(x-y) ≠ cosx - cosy



b)  
cos(x+y) ≠ cosx + cosy

By the def of complementary:  cos ((π/2) –y) = siny





    sin ((π/2) –x) = cosx





    tan ((π/2) –x) = cotx





    sec((π/2) –x) = cscx

Change of terms:  Instead of complementary, cofunctions:

Sine, Cosine

Tangent, Cotangent

Secant, Cosecant 
Ex 3 Prove the Diff Identity for Sine :  Sin (x-y) = sinxcosy – cosxsiny 

Ex 4 Given:  Difference identity for Sine

Prove:  Sum identity for Sine

Ex 5 Prove:  
[image: image66.wmf]y

x

y

x

y

x

tan

tan

1

tan

tan

)

tan(

+

-

=

-


Ex 6 Given:  Difference ID for tan

Prove:  Sum ID for tan

Ex7  Simplify 
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 using a sum identity.
Ex8  Simplify 
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  then check your results on your graphing calculator.
Ex9  Find the exact value of 
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 in radical form.
Ex10  Without using a calculator, find the exact value of sin(x-y), given 
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Ex11  Verify:  
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4.4 day 1. Page 252#9-11,13,17,23,25,29,34,35,48,50. Memorize 10 double/half angle identities for quiz tomorrow.

4.4 day 2. Page 252#1-4,12-32evens.

4.4 day 3. Page 252#5-8,15,19,21,27,44,46,47-53odds.

4.4 Double and Half-Angle Identities

Add these 10 identities to your skiinny list, then Memorize these 10 identities:
	Double-Angle Identities


	Half-Angle Identities

	Sin 2x = [image: image74.png]2Sinx Cosx




	Sin[image: image76.png]


 = [image: image78.png]




	tan 2x = [image: image80.png]2tanx

1—tan?x





	Cos[image: image82.png]


 = [image: image84.png]




	Cos 2x = [image: image86.png]Cos®x — Sin’x





	tan[image: image88.png]


 = [image: image90.png]




	Cos 2x =1-2Sin2x 

	tan[image: image93.png]


 = [image: image95.png]Sinx

1+Cosx





	Cos 2x = 2[image: image97.png]Cos®x — 1





	tan[image: image99.png]


 = [image: image101.png]1-Cosx

Sinx






Ex1  Prove: Sin 2x = [image: image103.png]2S5inx Cosx



 
Ex2  Prove: tan 2x = [image: image105.png]2tanx

1 tanZx




Ex3a) Prove: Cos 2x = [image: image107.png]Cos*x — Sin*x




    b) Prove: Cos 2x =1-2Sin2x 
    c) Prove: Cos 2x = 2[image: image109.png]Cos®x — 1




Ex4  Show the following equations are not identities: 

[image: image111.png]Sin2x = 2Sinx




[image: image113.png]Cos2x = 2Cosx




 [image: image115.png]tan2x = 2tanx




a) By finding one counter example

b) On graphing calculator

Ex5  Verify: [image: image117.png]Cos2x





Ex6  Find the exact value of [image: image119.png]Sinx



 and [image: image121.png]Cosx



 if [image: image123.png]



Ex7  Prove: [image: image125.png]



Ex8  Prove: [image: image127.png]



Ex9  Prove: [image: image129.png]



Ex10  Show the following equations are not identities: [image: image131.png]



                                                                                  [image: image133.png]



                                                                                 [image: image135.png]tans
B
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a) By finding a counter-example:

b) On graphing calculator

Ex11  Find the exact values of [image: image137.png]Sin 165°



 using half angle identity

Ex12  Find the exact value for [image: image139.png]



Ex13  Verify: [image: image141.png]
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